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I. Cac Ch c Nang va Kh Nang 

1. Mot nh ng khai ni m C B n: Thi tb do Series 210 s d ng Galvanic measurement cell bao 
g m co m t c c am lam b ng vang va m t c c d ng lam bngdngvimun c gia kho ng 

tr ng c a hai c c. Ph ngphapdonayd c coi la Amperometric, va d c dung tren 50 nam. 
Gi ng nh mo t d i, measurement cell co th d cs dngd dod kttaca Clo t do(Free 
Chlorine), t ng h p clo(Total Chlorine), C102(Chlorine Dioxide) va nh ng ch t oxy hoa khac.M t s 
lo i hoa ch t s n m t dong di n trong cell t ng ng vis kttaca chung trong n c. Dong di n 
nay d c khai thac b ib ng m ch giam sat Series 21 0.H th ng nay t n d ng m t Mot d lien t clam 
s ch measurement cell b ng each mai mon nh ng qu c u Teflon.M u n c s lien t c 1 u thong qua 
measurement cell v i m 1 1 ng ma b n d t ra. M t thi t b c m ng nhi td ctndngdbudps 
dao d ng c a tin hi u gay ra b i s thay d i nhi t d .Trong hai each m t n ng d pH camun cd c 
nh p vao b ng tay ho c h th ng cung c p x ly pH d c s d ng d ki m tra n ng d pH trong m u 
n c. N u t ng h p Clo(Total Chlorine),C102(Chlorine Dioxide),ho c ch t oxy hoa khac d c do thi 
m t hoa ch t khac s lien ted c tiem vao m u n c tr c khi no di vao measurement cell. 

Thi t b phan tfch nay cung d c trang b m t ch ng trinh di u khi n PID hoan ch nh,cai ma co th 
lam co ch c nang ho c m t ch c nang nh mong mu n. Ch ng trinh di u khi n nay co th co kh 
nang gi ng nh t 1 can x ng (1 u thong t ng b c), di m th ng(Ph n d ), ho c PID(v6ng 1 p da h p) 
di u khi n 

2. Ly Thuy t Galvanic Cell: N c tinh khi t co kh nang d n dien kem. Tuy nhien, s hi n di n cu 
ion hoa ion tang kh nang d n di n.N u hai di n c c d c nhung vao m t dung d ch ch a ion co 
kh ng nang kh (Thu nh n di n tfch am - electrons) thi nh ng ion nay s di chuy n t i c c 
am(electrode) ch ma c c am nh n di n tfch am. D can b ng 1 u 1 ng nay (electrons), m t ph n 

ng oxy hoa(n i ma m t ion co kh oxy hoa cho di tfch am electrons cung mttl)btbucdng 
th ix yratrenb m tc cd ng(anode). 

Tren b mtniphn ngxyra cc am,vung tphpeadin tfch am/kh ng nang oxy hoa gi m, 
toras ktta. Bngktqucasktta, qua trinh khu t tan di chuy n nhi u ion nay t i c c am h n.T 1 
mas khu t tan di chuy n nh ng ion nay t ic c am d c xem nh t 1 d n (arrival). 

Dong di n(current - s 1 u thong c a ion) d c t o ra trong cell t ngngvitldncaskh /oxy 
hoa ion t i c c am. S tphpcanhng ion nay tang cho nen t 1 d n cung v y. Khi nhi t d tang, t 1 
d n tang vimtmcd kttanhtdnh. Sau m t vai 1 n nhi t d d n bu,dong di n 1 u thong la d u 
hi uc as tphp ion. Dong di n d c s n sang bis k t n i c c am vac cd ng. 

3. Hoa Ch t Clo: Khi Clo tan trong n c no hinh thanh axft HOCl(Hypochlorous Acid) nh ph n ng 
d i day: 

KhfClo: CI, 

Cl 2 + H 2 0 HOC1 + HC1 

Sodium Hypochlorite: NaOCl 
NaOCl + H 2 0 HOC1 + Na + + OH 

Calcium Hypochlorite: Ca(OCl) 
Ca(OCl) 2 + 2H 2 0 2HOC1 + Ca ++ + 20H 
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Axft HOCl(Hypochlorous Acid) la axft y u, m t ph n c a no tach ra thanh ion H + (Hydrogen Ion) va OC1 
(Hypochlorite Ion) nh sau: 

HOC1 <r^ H + + OC1 

Med phan tach tuy thu c vao pH va nhi t d .B qua nhi t d , pH <5 m c d phan tach la 0 va pH 
>10m cd phan tach la 100% . D ng cong d th phan tach nay nh ngnhitd khaenhaud cth 
hi n hinhl.T ng c ng ion HOC1 va OC1 la nh ng CI t do co s n(Free Available Chlorine). 

Khi Amoniac NH3( Ammonia Nitrogen) trong n c, m t ph n ho c t t c CI t do co s n(Free 
Available Chlorine) s d c chuy n d i thanh h p ch t NfbCKChloramine = Monochloramine) theo 
ph n ng sau: 

NH 3 + HOC1 — » H,0 + NHjCl (Monochloramine) 
NH 3 + 2HOC1 2H 2 0 + NHC1 2 (Dichloramine) 
NH 3 + 3HOC1 — » 3H,0 + NC1 3 (Nitrogen Trichloride) 

T ng c ng h p ch t NH2Cl(Chloramine) d cgilas kthpea Clo s n co "Combined Available 
Chlorine". T ngc ngClot dos nco(Free Available Chlorine) va Clo co s nd ck th p(Combined 
Available Chlorine) d c g i la t ng c ng Clo s n co "Total Available Chlorine". 

4. DoHoaCh t: 

Do Clo t do(Free Chlorine): Nh da d c mo t tren,Clo t do(Free Chlorine) las t ng c ng ion c a 
axft HOC1 va OC1". Axft HOC1 la ch t kh trong thi t b phan tfch Clo d . Do do b ph n do 
(Measurement Cell) co th d csdngddoskttaca axft HOC1. 

Cach do nay co th d c s d ng d xac dnhs kttaca Clo t do(Free Chlorine) b ng m t trong hai 
each. Can nh c hinh 1 trong th o lu n c a hai ph ng phap. 

Th nh t, m t dung d ch axft co kh nang gi m pH d cd a vao m u n c d gi m pH < 5, d cho t t 
c Clo t do(Free Chlorine) nguyen d ng axft HOC1. 

Th hai, do pH va nhi td co the d c s d ng d xac dnhm cd phan tach c a axft HOC1 thong qua 
ph n m n(ch ng trinh may tfnh.Sau do,gia tr c am cd phan tach t c th i co th d c s d ng chung 
vis dokttaca axft HOC1 d xac dnhd kttaca Clo t do(Free Chlorine). Ph ng phap nay 
d c g i la s d nbu pH "pH Compensation" 

Ph n ng tren b m t c c am trong each do nay nh sau: 
HOC1 + 2e Or + OH 

Cach dot ng cong Clo(Total Chlorine Measurements): Nh dath o lu n tren, t ngc ng clo(Total 
Chlorine) d c xac d nh b ng each c ng Clo t do co s n(Free Available Chlorine) va Clo co san d c 
k th p(Combined Available Chlorine). Ion c a Clo cos nd ck th pkhongph ilach tkh Series 
210 measurement cell. Do do b tbu c ph i tan d ng k thu t sau d d td cm tphepdo. 
Tr c tien, Potassium Iodide (KI) d c cho vaomun edtte ion bao g m T ng C ng Clo(Total 
Chlorine) ph n ng d t o ra Potassium Chi oride(KCl). Sau do b phan do(Measurement cell) do k 1 1 a 
KC1 .T do k 1 1 a KC1 co t 1 t ng ngvikttaTngc ng Clo(Total Chlorine). Ph n ng nh sau: 

Clo d t do(Free Chlorine Residual): 
2H + 2HOC1 + 2KI 1 9 + 2KC1 + 2H 7 0 
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Combined Chlorine Residual: 

3H 2 0 + 2NH 2 C1 + 2KI -O- 2KC1 + \ + 2NH 4 OH + Vi0 2 

2H 2 0 + NHC1 2 + 2KI<-^ 2KC1 + \ + NH 4 OH + Vi0 2 

5H 2 0 + 2NC1 3 + 6KI ^ 6KC1 + 3I 2 + 2NH 4 OH + 1.50 2 
Th hai,b t bu c kh pH t ph m vi 4.0 d n 4.5 d ch ng 1 i s phan tach c a axft 
HOCl(Hypochlorous Acid) ho c Potassium Chloride (KC1). 

5. Nh ng Thong S K Thu tC B n (Basic Specifications) 

PhamViNhi tD : 0 d n 50 C (32 d n 120 F). 

T L L u Th ng C a N c M u: 500 ml(miU Ht)/minute / .13 GPM/ 8GPH 
M c Ap Xu t M u: 5 psig (0.3 bar) t i da t i di m k t n i. 

M u Cung C p: Lien tc. Btbucphigiadinccm tbngn cmi. mi 
T c D ph n ng L i: 4 giay t m u n c vao d n hi n th thong bao. Gi dung m c d thay d i 90 

d n 120 giay. 

M u N c: Ion kim ho c ch t ngan ng a an mon nao do co th tac d ng d n ho t dong 
phan tfch. 

Ph m Vi: 0 to 0.1 to 0 to 20 mg(mili gram)/l (PPM). Ph m v di u ch nh d c. 
M cTieuTh Di n: 10 W max. 

Dien Ap Qui D nh: 120VAC, 50/60 Hz or 240 VAC, 50/60 Hz. 

D Chfnh Xac: 0.003 mg/1 or +/-1% c aph m vi, b tc cai nao 1 n h n. 

S Nh y Ben: 0.001 mg/1 (1 ppb) 

Tin Hi u Ra: (2) 4-20 mA Analog (Res, pH or Control). 

KenhS Ra: RS-232 

C m Bi n pH vao: Included. 

Temperature Sensor Input: Included. 

R le Ti p Xuc: 10 Amps @ 120 VAC or 24 VDC, resistive load, 5 Amps @ 240 VAC, resistive load. 



Nh ng Yeu C u V Reagent 

Free Chlorine (pH d n bu): Khong. 

Free Chlorine (pH khong d n bu): FIGURE 1 




4 5 6 7 8 9 10 11 

pH 

0 Th Phan Tach c a HOCI 
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II. MOT C U THANH C A H TH NG 

Xem hinh s 2 cho m c nay. 

1. Measurement Cell: Di n c c do g mcom t c c am b ng vang va m t c c d ng b ng d ng. C c do 

d eg n vao v b c nh aPVC.C c di n co hinh d ng vong tron d ng tam.C c am la vong tron 
nh phfa trong vac cd ng la vong tron 1 n ben ngoai.M u n c lam d y khe h gi a cac 
c c va lien t c ch y v h ng di len. S mo t chi ti t c a qua trinh di n hoa co th tim thay 
m c 1 tren. 

B ph n phan tfch clo d cung t n d ng ph ng phap lam s ch c c dien lien t c.M c dfch gi b m t 
c ac c di ns chlad duy tri m tm c do khong d i. Cung d qua trinh di nhoad nd nhoach t 
1 ng d ng tren b m t c c d ng. Ph ng phap lam s ch khong ng ng cung ph c v vi c lam s ch 
nh ng 1 ng d ng tren. Vi c lam s ch d c th c hi n b ng each lam d y kho ng tr ng gi a cac c c di n 
v i nh ng qu c u PTFE co d ng kfnh 200,1875 inch (1 inch = 2,54 cm) va kh ng ng ng d n chung 
xung quanh khe h tron v i m t mot quay. Nh ng qu c u nay end cbod ng va thay th d nh 
k gi ng nh mo t m c 6 phfa d i. 

2. Thi t B Do Nhi t D (Temperature Probe): A Thermistor d cs d ngd khong ng ng do nhi t 
d c a m u n c. Nhi t d d c hi n th va truy n 1 i b ng k thu t s b i thi t b phan tfch clo d 
Series 210. No cung d cs d ng trong ph nm m cho vi c khai thac tin hi ub i hai nguyen nhan sau. 
Nhi t d d nbil cho s phan tan nhi t d : Gi ng nh da mo t trong m c m t tren, t 1 d n tren b 

m t c c am ph thu c vao nhi td can emu. Nuthitbd cs dng ni ma nhi t d c a n c 
khong d i, thi s d n bit nay la khong c n thi t. Nh ng, n u nhi tdcamun ctri qua s s dao 
d ng dang k , thi tin hi u nong va 1 nh b tac d ng va ph n m n nhi t d d n bu la c n thi t cho s do 
chfnh xac. 

Cho vi c d n bu pH: Gi ng nh da mo t m c 1, n u khong s d ng ch t hoa h cd thay d i pH d 
duy tri measurement cell pH d i 5,0, thi s d n bu pH la c n thi t d co k t qu do chfnh xac 

3. H Th ng Cung C p Hoa Ch t Ph n ng Tu Ch n(Optional Reagent Chemical Feed 

System): Thi tb phan tfch clod Series 210 co th k th pv iheth ng cung c pch tph n ng ph . 
Dung d ch ch t ph n ng lien ted cd a vao timttl diu khi n b i m t h th ng may moc ch y 
b ng mot cai ma d c s d ng trong vi c nh i nh ng qu c u lam s ch trong measurement cell. D i 
c ng m c 1.5 neu ro nh ng dung d ch ph co th d cc nd ntu thu c vao nh ng Ion c n do va 
ph ng phap do. N u ho t d ng m t each h p ly,thi h th ng cung c p ch t ph n ng ph nen cung c p 
dung d ch m c t 1 3 A inch d n 1 1/8 inch(20 to 30 mm) thay d i trong 24 gi . 



Hinh 2 



Tin hi u 
di—Q 



C ai danh quay 
d c 



ng c c 
di n b ng 
D ng 



ng d n 

C cdi nb ng vang , 

j c p Buffer Chemical 

Van Quay 



L i vao c a 
m u n c 

'Man Hinh 




Qu c u 
Lam s ch 
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III. Cai D t 

Xem hinh tham kh o s 3. 

1. Khi k t n i ngu n di n A/C t i h th ng, ti p d t ngu n dien A/C la vi c c p bach. Vi c ti p d t 
ngu n dien A/C khong hi u qu s pha v s ho t d ng h p ly c a thi t b 

2. KtNiMuN cvaKim Tra: Nh ng can nh c sau day lien quan den s cung c p m u n c. 
Thi tb phan rich clo d series 210 yeu c um ts cung c pm un c khong d it im t ap su tvat 
Id c di u khi n. S phong ng a cung nen d c tri n khai d bao dmrngmun cti 
measurement cell khong thay d i khi no di qua ngdnmun c. S ktnidndimdomu cung 
nen d c lam th nao ma d tranh nh n khong khi vac nt ng n c. 

Nh dad c p trong k thu t mcl.Tlluthngcamun c nen d c di u ch nh m c 500 
ml/phut (8GPH). M t d ng c do 1 u 1 ng va van di u khi ntlcothcntiddtd cvabo 
toan t 1 1 u thong nay. Cai nay co th d c n p d t ng c dong t measurement cell. 

n imun c co ap su tl nh n5 psig, m t van gi m ap xu t b t bu c d c t n d ng de v n chuy n 
m u n c d n measurement cell. M u n c vao measurement cell nen t i ap xu t d i 5 psig. N u ap 
suttidimlymu qua th p, thi co th c n thi t dung mtthitbbmmun cdvn chuy n m u 
n c den measurement cell. 

Nen can nh c r ng t t c cac sinh v t phat tri n ben trong h th ng ng d n m u n c s co nhu c u v 
hoa ch t. Vi c nay co th lam cho m u n cti measurement cell khong con la m u th chmh xac n a. 
Vi d , 1 ng clo d s b gi m khi m u n c th ch y qua ng n ceo sinh v t phat tri n ben trong. 
B i ly do nay, vi c sat trung d nh k h th ng ng d n n c m u d ngan tr n sinh v t phat tri n co th 
la c n thi t. Vi c s d ng m t b ph n 1 c trong h th ng ng cung khong d c khuy n khfch b i vi 
khi b ph n 1 c thu gom cac phan t no s phat tri n m t nhu c u v clo va do do, clo d trong m u 
n c s b gi m, d n t i s thi u chmh xac. 

Can nh c hinh s 4 trong vi c k t n i di m m u th d tranh 1 y vao khong khi va c n. 

3. Can Nh c Vi c Th i M u N c Th : N u hoa ch t ph n ng ph khong d c d a vao thi s th i 

c am un cb t ngu nt measurement cell th ng th ng khong c n thi tph ilol ngt i. Nh ng, 
n u hoa ch t ph d c d a vao, thi t t c nh ng qui d nh d c ap d ng nen d c can nh c t i tr c khi 
d a ra quy t d nh th i m u n c nh th nao va dau. 

4. L a Ch n Di m M u Th : Can nh c hinh s 5 cho m c nay. 

Co ft nh t hai khai niem chung chung d can nh c khi 1 a ch n v tri di m m u. Th nh t, la 1 a ch n m t 
di m ma cho phep s xac dinh dang tin eye as ktta hoa ch t d t i di m then ch t cho vi c n p d t 
rieng bi t. Th hai, la can nh c k vi c d a hoa ch t vao t i m t th i di m di u ch nh dung luc. S can 
b ng gi a nh ng can nh c nay b t bu c ph i d t d c. 

Mih thngdudc dao, nh ng noi chung m c dfch c a vi c d a hoa ch t la d d t m t vai k t qu 
b ng each b o toan s kttacamt hoa ch t d nao do t i di m rieng bi t trong h th ng. Vf d , d 
b o qu n m 1 1 ng clo d c th nao dotiliracan cu ng. V tri nay nen d cch nd hoa ch t 
d a vao d c hoan toan trnsnd comtmu chmh xac co th d c g i t i measurement cell. 
Cung nen ch c ch n r ng di m m u d c d t ch ma s ghi d co th d c s d ng gi ng nh m t tin 
hi u di u khi n cho vi cd a hoa ch t vao. D c bi t la nen can nh c r ng n u co s tri hoan dai gi a 
nh ng s thay d id a hoa ch t vao va s thay did c phat hi n b i measurement cell, thi s di u 
khi nhoach td a vao s b nhh ngm tcachb tl i. Th i gian tri hoan nen gi a cang ng n cang t t. 
Chung toi khuyen r ng th i gian nh h n 5 phut. 
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Hinh3(Vid m u) 
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=£3=1 c m 



Ngu n m u 
n c d i ap t 
su t 
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Hinh 4 (Ngu n M u) 



T i 




Khong khi 



Ch tc n 



T i 




Khong khi 



Ch tc n 



T t 



Khon^khi 



T t Nh t 




Ch tc n 




Khong khi 



Ch tc n 



FIGURE 5 (Installation Example) 
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IV. C c u, Qui d nh phan tich vach tph n ng 



1. C c u ch t ph n ng (Reagent Chemical) va nh ng yeu c u: M c nay g n li n v i nh ng h th ng s 

d ng h th ng cung c p ch t ph (reagent). Sau day la s gi i thfch ch t ph gi s d c s d ng ph thu c vao 
ph ng phap do. 

a. Clo t do(Free Chlorine) v i ch ng trinh d n bit pH- Khong yeu c u ch t ph . 

b. Clo t do khong co ch ng trinh d n bu pH - Yeu c u khang 1 i thay d i pH (pH buffer). 

c. T ng c ng clo (Total Chlorine) - Yeu c u khang 1 i thay d ipHvach t KI (potassium iodide). 

d. C10 2 (Chlorine Dioxide) - Yeu c u khang 1 i thay d i pH va H0 2 CCH 2 NH 2 (glycine). 

e. BrCl (Bromine Chloride) - Yeu c u khang 1 i thay d i pH va KI (potassium iodide). 

f. I(Iodine) - Yeu c u khang 1 i thay d i pH. 

Chu y: hai binh ch tph s t nt i trong kho ng m t tu n s d ng lien t c. 

S d ng pH buffer: nen chu y r ng h th ng cung c p pH buffer d c thi t k d t 1 cung c p cao 
v ad d lam v td m cho nh ng ngu nn c kho tmh gi mpHxu ng d i 5,0. M tvaingu nn c 
s yeu c u ft dung d ch thay d i pH( buffer solution) d gi cellpH<5,0. D h gia thanh ho a ch t 
buffer,hoa ch t pH buffer co th d c pha loang v i n c ch ng c t. B o d m r ng dung d ch buffer 
d c pha loang b o toan m t cell pH < 5,0. 

Sau day la cac 1 a ch n d c g i cho pH buffer. 
Gi m an co th d c s d ng khong b pha loang. 

CH3COONa.3H20(Sodium acetate trihydrate) va CH3COOH(glacial acetic acid) tr n vao n cc ttheo: 

a. D m t n a binh 3,8 lit v i n c c t. 

b. B 920 gam sodium acetate trihydrate vao binh va tr n cho d n khi t t c tinh th tan ra. 

c. B 1800 game a 1730 mol glacial acetic acid vao. 

d. D d y chi c binh v i n c c t va 1 c th t k d tr n. 

e. D dung d ch nay vao binh ch a ch t ph (Reagent). 

5 d ng ch tph (reagent) KI: Ch t nay luon luon d cs d ng v i pH buffer noi tren.Tuan theo 
th t c nay d chu n b k t h p dung dich ch t ph : 

a. D m t n a binh 3,8 lit v i n c c t. 

b. Cho tinh b t KI gi ng nh sau vao binh (lad ym t n a. 



c. L c chi c binh cho d n khi tinh b t KI tan hoan toan. 

d. D n a binh con 1 i v i dung d ch pH buffer(lam d y binh). 

Chuy: Dob n ch tt nhien c a KI(potassium iodide), dung d ch tren s co th i h n s d ng 
kho ng 15 ngay. Nguyen nhdn do s oxi hod c a KI trong dung d ch.Khi cdi nay x y ra,dung d ch s 
tr thanh mau vang.Nh m t gi t c am t ch t kh gi ng nh 0, 02 mol sodium thiosulfate ho c 
0,00564 mol phenylarsine oxide d ch t ph lam ng c I i qua trinh oxi hod. Sau hi ch t kh da 
d cb vao, dung d ch s tr thanh s ch nh tr c. N u nh dung d ch tr thanh mau ndu den 



Potassium Iodide (KI) (grams) 



Ph m vi phan tfch (ppm) (mg/1) 



5 

10 

40 

60 

100 

200 



0 to 0.2 
0 to 0.5 
0 to 2.0 
0 to 3.0 
0 to 5.0 
10 or 20 
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ho c mau den, thi KI da b oxi hod vam t dung d chph m ib tbu c d c chu n b . Khuyen 
r ng ch t kh nay d cb vao dung d chm 1 1 n m i 14 ngay ho c nh la vi c c n thi t d b o 
qu n dung d ch. 

Dung Glycine reagent: Ch t ph nay luon luon s d ng ciing v i pH buffer da trinh bay tren. Theo 
th t c sau d chu n b k t h p dung d ch ph : 

a. D 1 lit n c c t vao binh 3,8 lit. 

b. Cho 350 d n 400 gam glycine d lam d y n a binh 3,8 lit. 

c. D dung d ch pH buffer cho d n khi d y binh va 1 c d tr n th t k .Ch c ch nr ng glycine 
tan hoan toan. 

2. Qui D nh Phan Tfch: Tr c khi vi c xac d nh kfch c d c ti n hanh. thi t b phan tfch b t bu c 
d c v n hanh ft nh t 24 gi d cho phep cai d c d c n d nh. N u h th ng cung c p ch t ph hi n t i 
dang d c s d ng, thi th t c sau b t bu c ph i tuan theo. 

a. C m binh ch a reagent d y th ng d ng. keo cai nut thon nh n len cho d n khi cai 1 trong cai n p 
d c nut 1 i. Quay chi c binh ng c 1 i va cai d t vao than b ph n cung c p reagent. Chi c binh s 
dong km t vao vong hinh-O(O-Ring) va chi c nut thon nh n s m ra b i tr ng 1 c. 

b. B td u cho m un c ch y d n measurement cell. N cb tbu c ch y tren cai ch nn c ben 
trong phong lcmun cdn ngdn. 

c. Cung c pm tt 1 1 u thong c a 500ml/phut(8GPH). d ib tc hoan c nhnao.c camb t bu c 
d c gi m, ngay cnumun clu thong b t bu c ng ng m t each d nh k . Ap xu 1 1 n nh t 

c amun c la 5 psig. Xem hinh s 3. 

d. N u c n thi t thi nen cai d t m t cai y-strainer co th sin c d ch ng 1 i t c ngh n ng d n m u. 
Nh ng, khong khuyen dung cac cai 1 c khac. 

e. B tdi nd nt i thi tb phantfeh. 

f. Ki m tra cho b t khf trong ng d n m u va ng d n reagent. Lo i b t t c b t khf . 

g. Cho phep thi t b ph n tfch ho t d ng v i vi c cung c p reagent vam un clu thong ft nh t 24 
ti ng. Sau cai nay, thi t b phan tfch co th d c xac d nh kfch c . 
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V. CH NG TRINH VA XAC B NH KICH C 

1. Cac ch c nang c a thi t b phan tfch RAH-210 

a. Ch d ho td ng:Ch d nay d cs d ng trong luc RAH-210 ho td ngbinhth ng. 
No cung cps hinthcas d cs d hint i,nhi td can cvabtc bao hi u nao v 
tinh tr ng co th t n t i. 

b. Ch d c u hinh va xdc d nh kich c (Ch ngtrinh):Ch d nay d cs d ng d thi tl p 
thong s hi n th va ho t dong, d t di m bao d ng, xac d nh nhi td vadcs d ca cell va nh p 
pH camun cbng tay(Khi s d ng ph n m n d n bu pH- software pH compensation). 

c. Ch d di u khi n PID: Ch d nay cho phep va c u hinh ch ng trinh di u khi n PID trong ph n 
m n. Ch ng trinh co th ho t d ng t ng ng, d t di m(s d ) ho c vong 1 p di u khi n da h p 

2. Chuy n d i gi a cac ch d 

a. Ch d h at d ng: Cai nay la ch d tieu chu n, xu t hi n trong khi luc b td u cung c p dien cho 
thi t b . D quay 1 i ch d nay t b t c man hinh hi n th nao n nut (J) 1 p di 1 p 1 i. 

b. Ch d c c uva xdc d nh kich c : Ch d nay d ctipcnt ch d hotd ng(Operation 
Mode) b ng each n nut ® cho d n khi d t d c man hinh password. Sau do nh p password "210" va 
r i nnut{J) 

c. Ch d di u khi n PID:khi cho phep, ch ng trinh nay s hi n th m t vai man hinh tinh tr ng va 
di u khi n chung trong Operation Mode). D ti p c n man hinh hi n th , cai ma cho phep thi tip 
ch ng trinh nay, n nut® (Operation Mode) cho d n khi d t d c man hinh password. Sau do 
nh p password "220" va n nut (J). 

3. Hi u B ng Ch n Ch c Nang va Nh ng Hi n Th 

a. Navigation: D di chuy n t man hinh nay qua man hinh khac n nut® va®cho d n khi d t d c 
man hinh nh mong d i.Navigation gi a nh ng man hinh trong hai h ng la di u co th 

b. Di u ch nh thong s hi nth:D di u ch nh thong s hi n th trong Ch D C C u(Configuration 
Mode), s d ngnut®va©d tang ho c gi m. Khi m t thong s dad cdtdnv trfmongmu n, 

n m t trong hai nut mui ten d r i man hinh s lam cho thong s m i d c ghi 1 i. D ch n tu ch n 
(blinking Option) nh p nhay(ch ng h n "Temperature Cai - Yes/No"), s d ng nh ng nut mui ten n u 
cnthitdtos lachnnh p nhay nh mong mu n sau do nnut®. 
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VI. B OQU NVALAMS CH 

Ch t 1 ng c a n c d c th c hi n b ng vi c th ng xuyen lam s ch ma d c qui d nh. Nh ng qui 
d nh lam s ch s khac nhau t ng khau cai d t. Ki m tra di u ki n c a thi t b phan tfch b ng m t 
th ng m t each d u d n la each t t nh t d xac d nh qui d nh lam s ch th ng xuyen. 

1. Inlet Filter Screen va Weir: Ki m tra m t each dudndiuki nc a inlet filter screen va weir. 
N u no b b n, thi nh c cai weir va filter screen ra va lam s ch chung v i n c s ch tr c khi 1 p 
chung. 

2. Sin c Measurement Cell: Neu n c khong 1 u thong qua measurement cell thi tuan theo th t c 
nay d s in c lam s ch no: 

a. T tngu ndiend nt i thi tb phan tfch. 

b. Thao n p s i n c trong ng 1 u thong va cho phep lam rao n c. 

c. Lplinpsin c. 

d. L p 1 i khi c n thi t tr c khi m ngu n dien. 

3. Van Reagent: Neu reagent khong d c cung c p thi tr c tien ch c ch n r ng lo i b t t c b t khi 

t ng cung c p reagent. Danh d u m c tren binh reagent va ch 8 ti ng tr c khi ki m tra 1 id xem 
reagent co d c cung c p hay khong. Numcd vn dumcdo trong 8 ti ng, thi van reagent c n 

d c lam s ch nh sau: 

a. T t ngu ndi nd nt i thi tb phan tfch 

b. Ng ng m u n c 1 u thong 1 i. 

c. Gi binh reagent kho ng 2 inch va sau do keo cu ng van trong n p xu ng d nut 1 i cai 1 
tr c khi thao chiec binh. 

d. Gi binh reagent th ng d ng va thao chi c n p. D t chi c binh g n cai k t n i ng d n ng n i. 
Thao b cai dai c k t n i ng, thao ng va cho phep reagent ch y vao chi c binh. 

e. Thao ch ts in cd thoat d n measurement cell. Sau do thay th chi c ch t s i n c. 

f. Thao ng n i va vong-O(O-ring) b ng each lam 1 ng 4 con vft dung d lam ch t no v i than. 

g. Lam cho s ch day c a than khi c n thi t. 

h. Bns th yr ngthanhph n van cung c p reagent d eg n vao ng n i. Thao 1 ng con vft va lam 
quay chi c 16 xo d cho phep banh xe hinh ngoi sao d c thao ra. Khong d c thao cai ng lot 

tr c ho c vdng-O. 

i. Lams ch cac b ph nb ngn cs ch.N u 1/16 inch d ng kfnh c a nh ng cai 1 ben trong chiec 
banh hinh ngoi sao b t c, thi s d ng m t cai dinh ghim th ng m t each c n th n khong lam x c 
ho c h h ng tren b m t ho c c nh. 

j. L p giap 1 i banh xe hinh ngoi sao. L p ngn iva vong-0 len tren day c a than. L p ng reagent 

va cai k t n i ng m t each ch c ch n. 
k. L p 1 i binh reagent. 

1. Kh i doing 1 i ho td ng c a thi tb phan tfch gi ng nh m u t m c IV. 2. 
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4. Gold Probe(C cdob ngvang): Phuthu cvaohoach td vach tl ngc an c,tu ith c a 
di n c c b ng vang tieu bi u la 5 nam. 

Chu Y: Khi c c dob ng vang d c thdo ra, 200 3/16 inch d ng kmh c a nh ng qu c u lam s ch 
PTFE s r i ra ngoai.D t m t cdi d ng d i d h ng nh ng qu c u nay. 

a. Theo m c VI.3. d lo i b t t c reagent va lam rao measurement cell. 

b. Ng t day di n t c c do b ng vang ra. 

c. H ng h ng qu c u lam s ch PTFE m t each c n th n, v n c c do b ng vang ra va thao vdng-0 
treb c c do. Cai n p giap nay co th thao b ng tay. 

d. Lam s ch va lam bong c c do b ng vang vin c va v i s ch. N u c c di n b h h ng, b t bu c 
ph i thay cai m i. 

e. 1 p c c do b ng vang va g n ch t day di n 1 i, b o d m r ng co s d ng vong-O. 

f. Thao cai ch t trong tr n(chop) c a than va b nh ng qu c u lam s ch thong qua cai 1 d c 
cung c p tr c khi thay cai ch t nay. 

g. Quay mot /striker assembly b ng tay d ki m tra cho s k t. N u striker khong quay, thi tham 
kh o m c VI.6. 

h. Btdindndnthitb phantfeh. 

5. Copper Cell: Khic cdob ng vang d c thao ra, 200 3/16 inch d ngkfnhc anh ng qu c ulam 
s ch PTFE s r i ra ngoai.D t m t cai d ng d id h ngnh ngqu c u nay. 

a. Theo h ng d n m c VI.4 d t t thi t b phan tfchjam rao reagent, lam rao measurement cell va thao 
c c do va nh ng qu c u lam s ch. 

b. Lam s ch m t ben trong c a copper cell v i m t mi ng scouring pad m n ho c mi ng c em(nh ). 

c. Sau khi. 

6. Mot /Striker Assembly: D co thay th mot ho c striker assembly, thao measurement cell ra kh i cai 
b ng va b di u ch nh va mang ra m t cai ban d ti n hanh ho t d ng . 

a. Ttdindntithitb phantfeh va lam rao reagent va measurement cell gi ngnh mot m cVL3. 

b. Thao r i t t c day di n t measurement cell d n b di u khi n ra. 

c. Thao nh ng con vft lien k t measurement cell v i cai b ng. Thao va mang ra m t cai ban d lam cai 

nay 

d. V i mot th ng d ng, thao 3 con vft gi b ng mot v i chop c a than. Nh c cai mot th ng len va 
ra kh i cai than. 

e. Xoay ng c measurement cell d lay h t nh ng qu c u lam s ch vao cai d ng. Thao 
van k t n i. 

f. N u mot d c thay th , thi thao striker va chi c gi y cao su ra kh i tr c mot . Cai d t chi c giay 
cao su vao cai mot va striker m i sau khi lam 1 ng nh ng b con vft trung tarn kho ng hai vong. 

g. Cai striker nen tr t len tren tr c mot khi led c gay ra. Lam ch 1 1 i b c ben mep trong 
striker cho d n khi no ti p xuc tr c c a mot . 

h. 1 p cai striker len mot sao cho com t kho ng khong l A inch gi a d nh c a striker va cai b ng 
mot . Chen b ph n 1 p giap mot / striker vao trong measurement cell bang each d y cai mot cho 
d n khi cai b ng mot d c dong km tren d nh c a than. 
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i. Thao m t each c n th n cai mot /striker ra kh i b ph n 1 p giap chfnh. Lam ch t b c ben mep 
trong striker m t each nh nhang. V n b c trung tarn cho d n khi ch m tr c mot , sau do van b 
c trung tarn ra 1/8 d n Va vong. Lam 1 ng b c ben mep striker va b ph n 1 p giap mot /striker 
v i 3 con c b ng mot . 

j. Quayb ph nl p giap mot /striker bang tay d ki mtrachos k t vac sat. 

k. Chen 200 qu c u lam s ch va quay striker mtlnnabng tay. N u co v t xii xi ho c tr ng i 
d cd cdy\thilplib c VI.6.g d n VI.6.j d di u ch nh 1 i striker 

1. Khi khong co tr ng i gi d cd y d n, 1 p giap 1 i b ng each 1 p 1 i cac b c VI.6.a d n VI.6.C 
theo trinh t ng c 1 i. 

7. Thermistor: N u thermistor h ng,thi no s d a ra m t tin hi u r t cao ho c r t th p. D ki m tra 
cai thermistor, tuan theo th t c nay: 

a. T t di n d n d n thi t b phan tich. 

b. Thao b hai cai day dien thermistor t b ng di u khi n. 

c. S d ng d ng h Om( )d ki m tra di n tr c a thermistor .N u dong h Om cho th y m t s do 
di n tr n d nh kho ng 10K (lOkohms), thi thermistor khi mkhuy t. N u s do la 0 ho c vo t n, 
thi thermistor b khi m khuy t va b t bu c ph i thay th . 

d. Sau khi thay th xong, s hi u chu n(xac dinh 1 i d chu n) thermistor la b t bu c. 

8. pH Probe: pH probe s yeu cud c thay th d nh k . Vi c thay th th n xuyen tu thu c vao ch t 
1 ngcan c. Ttc h ngdns dng cung b t bu c ph i tuan theo m t each c n th n d tranh 
lam h h ng pH probe. S h h ng c a pH probe s d c bao hi u b ng m t s d c(ho c s do) cao 
ho c th p m t each qua m c. N u pH probe khong th hi u chu n 1 i d c, thi b t b c ph i thay 
th . H ng d n thay th s di v i pH probe m i t Hydro Instruments. 
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Hinh 6 (Operation Menu Flow Chart) 
B ng Ch n Ho t D ng 



Residual — PPM 
Nhi td — pH— - 



Tr ng thai bao d ng 
Binh th ng 



Yes (Flow Pace) 



Ch ng trinh di u khi n trong 
s d ng 



Yes (Residual) 



Set P01 
- - xxx PPD 



Man hinh nay cho phep nh y m t 
each tr cti pd n man hinh 
residual span cal. Khong ch n 
"Yes" tr khi b n s n sang thi 
hanh span cal. 



No 



Yes (Compound Loop) 



Auto PV1 xxx MGD 




Auto PV2 xxx PPM 




Auto PV1 xxx MGD 


P01 


xxx PPD 




W_ _ PQ1 xxx PPD 




W_ _ P01 xxx PPD 


i 


i 


; 


: 


i 


i 










\ 


1 


Set Dosage 




Setpoint Res/ORP 




Auto PV2 xxx PPM 


1.00 






xxx PPM 




W_ - P01 xxx PPD 


i 




i 




i 


i 


} 




—I 1 




r 




\ 


1 



Set P01 
- - xxx PPD 



Set Res/ORP Setpoint 
xxx PPM 



Set Dosage 
1.00 



Set P01 
- - xxx PPD 




Enter Password 
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VII. Gi iThichCachTh c Man Hinh V n Hanh 

Main: Man hinh nay s hi n th gia tr d (residual value) cung nh nhi tdcamun c. Nu "Manual" 
ho c "Auto" d c tr n gi ng nh "pH Compensation Mode", man hinh chmh cung s hi nth giatr pH. 

Alarm Status: Hi n th b t c di u ki n thong bao nao t n t i . 

Control Operational: B ng ch n nay xu t hi n khi ch ng trinh di u khi n PID d c cho quy n.No hi n th 
PID Control Status (Manual ho c Auto), Process Variable (s) va Process Output. D thay d i gi a tr ng thai di u 
khi n "Auto" va "Manual", n nut©, khi Compound Loop Control dang trong s d ng, s co hai man hinh di u 
khi n ho t d ng (Control Operation screens). 

Set Dosage: B ng ch n nay s xu t hi n khi ch ng trinh di u khi n PID(PE) Control program) d c 
cho quy n va Control Mode d c ch n gi ng nh Proportional ho c Compound Loop Control. Cai nay la 
m t h s co th di u ch nh d c, nod c nhan t i tin hi u 1 u thong di vao. 

Thi tlpdim RES/ORP:B ng ch n nay xu t hi n khi ch ng trinh di u khi n PID d c cho quy n va Control 
Mode d c ch n gi ng nh Residual ho c Compound Loop Control. Cai nay lam th s co th di u ch nh, no 
d i di n giatr mong mu n cho residual (ho c ORP). 

Set POl: B ng 1 a ch nay xu t hi n khi ch ng trinh di u khi n PID d c cho quy n va tr ng thai di u khi n 
d c d t sang "Manual". Tren man hinh nay, Thong tin di u khi n ra co th thay d i b ng each n (+) va 0 . 

Skip to RES Span Cai?: Man hinh nay cho phep nh y tr c ti p d n man hinh residual span cai (b qua 
password). D di qua man hinh nay, n nut (5) hai 1 n ho c nnut®khich "No" dang nh p nhay . 

Enter Password: Man hinh nay cho phep truy c p d n c u hinh ho c b ng tr n di u khi n PID. Nh p vap 
password mong mu n va n nut 
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Residual 



Resl 



Residual Unit 
Mg/L / PPM 



Resl Decimal Posn 
00:00 



Resl Full Scale 
PPM 



Resl Low Alarm 
PPM 



Resl High Alarm 
OOM 



Resl Zero Cal? 



Skip / Begin 



Resl Zero Cal 
Resl= PPM 



Resl Span Cal? 



Skip / Begin 



Temperature 



Temp 



Temperature Units 
C/F 



Temperature Mode 



Manual / Auto 



Manual Temperature 
Temp= F 



Temp Sample Cal 
F 



Resl Span Cal 
Resl= PPM 
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Configuration Menus 

Analog Output #1 



PH 



pH Comp Mode 



Buffer / Manl / Auto 



T 



Manl pH Comp 



pH Sample cal 



Begin 4-7 pH Cal? 



Skip / Begin 



pH 4-7 Cal 



Begin 7-10 pH Cal? 



Skip / Begin 



T 



pH 7-10 Cal 



A01 



Sleet A01 
Resl / P01 / PH 



A01 4mA Cal 



A01 20aM Cal 



Analog Output #2 



A02 



Select A02 
Resl / P01 / pH 



A02 4mA Cal 



A02 20mA Cal 



T 



Alarm 



Alarm Mode 
Latch / Non-Latch 



Alarm Delay Time 
Sec 
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VIII. Gl I THICH CACH TH C C U HINH MAN HINH 

Mai#i:Cach th c c u hinh d ecu true gi ng m t eh ng trinh "tree branch"(nhanh cay).Man hinh chmh 
la than cay n i ma m i than cay co th truy c p d c. Sau 1 a ch n hi n tren man hinh nay,v i m 1 1 a ch n 
dang nh p nhay. D thay d il ach n dang nh p nhay, n(J).D ch nl ach n dang nh p nhay n(+). 

Resl: Nhanh nay truy c pnh ng thi tl p cho residual(Ch khilienquand nthi tb phan rich). 
Residual Units: Ch n PPM ho c MG/L. 

Residual Decimal Position: ch nvitris th p phan mong mu n cho residual. 

Residual Full Scale: Nh p ch n v n s can(ph m vi) mong mu n. thi 1 1 p nay lam t cai tin hi u ra 
residual 20 mA d i di n. 

Residual Low Alarm: Nh p di m phat d ng bao d ng Residual thap (n u mong mu n). 

Residual High Alarm: Nh p di m phat d ng bao d ng Residual cao (N u mong mu n). 

Begin Residual Zero Call: D b qua man hinh nay, n nut ®hai 1 n ho c n ©khi ch "skip" dang nh p 
nhay. D ti n hanh m t residual zero cal, n nut ® d lam cho t "Begin" nh p nhay. Sau do an nut ©. 

Chu Y : M c dun no la d ngh , residual zero calibration khong c n thi tph i ho tdngv i "Zero-residual" 
n c. Nh ng no la thich h p d h at d ng zero va span calibrations v i hai m uc anh ng gid tr residual 
khdc nhau. 

Residual Zero Cal: Nh p gia tr residual c a m u n c "zero". Khi gia tr residual tren man hinh x ng 
residual da th yc am un c "zero", nnut®. M t man hinh ch ng th c s xu thi nbi uth r ng cai 
calibration da d c thi hanh. 

Begin Residual Span Cal?: D b qua man hinh hi n th nay, n(J) hai 1 n ho c n(+) khi ch "Skip" dang 
nh p nhay. D thi hanh m t residual span cal, n nut (J) d lam t "Begin" nh p nhay. Sau do an© . 

Residual Span Cal: ngiatr residual c am un c "spam". KHi gia tr residual tren man hinh x ng v i 
residual dabi tc am un c "span", n nut . M t man hinh ch ng th c s xu t hi n bi u th r ng cai 
calibration da d c thi hanh. 

Temp: Nhanh nay truy c p thi 1 1 p cho nhi t d . 

Temperature Units: Ch n "F" (Fahrenheit - Do F) ho c "C" (Celsius - D C). 

Temperature Mode: Ch n "Manual" ho c "Auto". Automatic cho phep nhi td d c phat hi nm teach 
t d ng t thermistor. 

Manual Temperature 7 Man hinh nay xu t hi n khi Temperature Mode "Manual" da d c ch n. Nh p vao 
nhi tdcamun cbng each n ©va @. 

Temp Sample Cal: Man hinh nay xu t hi n khi Temperature Mode "Auto" da d c ch n. Nhi t d hi n 
th la nhi t d hi n t i ma ch ng trinh phan tfch do d c, N u c n thi t, ch nh man hinh hi n th nhi t d 
b ng each n (J) va 0 . 



19 



Translated by Dai Vu Hoang 



November 29,2007 



pH: Nhay nay truy c p thi 1 1 p cho pH. 

pH Compensation Mode: Ch n ph ng th c d n bu mong mu n 

Manual : ph ng th c nay, gia tr pH camun c co th d cnhp vao tren man hinh sau va s 
gi nguyen c d nh n u khong b thay d i. 

Buffer : ph ng th c nay,thi t b ph n tfch s cho r ng pH camun c da d c gi m xu ng th p 
v a d ( kho ng ch ng 4,5 ho c th p h n) s ph n ly khong khong ph i lo 1 ng d n.Chu y r ng 
ph ng th c nay,gia tr pH khong hi n th tren man hinh Main Operation Mode. 

Auto : ph ng th c nay, gia tr pH can cmud c giam sat b i pH probe(co s n thong qua 
Hydro Instruments) va s d n bu d c ti n hanh t d ng thong qua ph n m n. 

Manual pH Compensation: Man hinh nay xu t hi n khi pH Compensation Mode "Manual" d c ch n. 
Nh p m c d pH camun c. 

pH Sample Cal: Man hinh nay xu t hi khi pH Compensation Mode "Auto" da d c ch n. pH hi n th 
tren man hinh la s do pH hi n t i d c ch ng trinh phan tfch. N u c n thi t, di u ch nh gia tr hi n th 
b ng each s d ng nut (+) va © . 

Begin pH 4-7 Cal?: D b qua man hinh nay, n nut(J)hai 1 n ho c n(+)khit "Skip" dang nh p 

nhay. D thi hanh m tpH4-7cal, n(J)d lam cho t "Begin" nh p nhay. Sau do n(+). 

pH 4-7 Cal: Khi pH prode trong m t dung d ch da bi t pH gi a 4 va 7, nh p gia tr pH vao. Khi gia tr 
pH tren man hinh la chmh xac, n nut© .M t man hinh ch ng th c s xu t hi n bi u th r ng calibration da 
d c thi hanh. 

Begin pH 7-10 Cal?: D b qua man hinh nay, n©hai 1 n ho c n ©khi t "Skip" dang nh p nhay. D 
thi hanh m t pH 7-10 cal, n(J)d lam cho t "Begin" nh p nhay. Sau do n(g). 

pH 7-10 Cal: Khi pH probe trong m t dung d ch da bi t pH gi a 7 va 10, nh p gia tr pH. Khi gia tri pH 
tren man hinh la chmh xac, n(J).M t man hinh ch ng th c s xu thi nbi uth r ng calibration da d c 
thi hanh. 

Chu Y: th t c calibration nay la m t recalibration ha-di m c a tin hi u pH probe va nen d c hodn 
thanh v i hai m c d pha ch dung d ch pH buffer(ly t ng buffers la 4 pH va 10 pH).Neu ch co s n m t 
buffer nh th ,thi gia tr pH da bi t c am un c co th d cs d ng( Mi n la no trong ph mving c 
I i buffer dang d c dung). 

AOl: Nhanh nay truy c p thi 1 1 p cho analog output d u tien. 
Select AOl: Ch n output nh mong mu n. 

Residual: Khi "resl" d c ch n, analog output #1 s g im t tin hi u analog 4-20 d i di n c agiatr 
residual(4 mA la 0 residual va 20 mA la ph m vi tr n v n residual (full scale residual)). 

POl: khi "POl" d c ch n analog output #1 s g im t tin hi u analog 4-20 d i di n c a PID Control 
Program Process Output(4 mA la 0 va 20 mA la ph m v tr n v n POl). 

pH: Khi "pH" d c ch n, analog output #1 s g i di m t tin hi u analog 4-20 d i di n c a gia tr residual (4 
mA la 0 residual va 20 mA la 1 1 pH). 

AOl 4mA Cal: Man hinh nay cho phep calibration c a AOl 4mA output. S dngmtdngh dod dc 
output, nh ng di u ch nh co th d c ti n hanh b ng each an © va © . 

AOl 20mA Cal: Man hinh nay cho phep Calibration c a AOl 20mA output. S d ng d ng h do d d c 
output, nh ng di u ch nh co th d c ti n hanh b ng each an (+) va Q. 
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A02: Nhanh nay cho phep truy c pnh ng thi 1 1 p cho analog output d u tien. 
Select A02: Ch n output mong mu n. 

Residual: Khi "resl" d c ch n, analog output #2 s g i m t tin hi u analog 4-20 d i di n c a gia tr 
residual (4 mA la 0 residual va 20 mA la ph m vi tr n v n residual). 

POl: khi "POl" d c ch n analog output #2 s g im t tin hi u analog 4-20 d i di n c a PID Control 
Program Process Output(4 mA la 0 va 20 mA la ph mv tr nv nPOl). 

pH: Khi "pH" d c ch n, analog output #2 s g i di m t tin hi u analog 4-20 d i di n c a gia tr residual (4 
mA la 0 residual va 20 mA la 1 1 pH). 

A02 4mA Cal: Man hinh nay cho phep calibration c a A02 4mA output. S dngmtdngh dod dc 
output,nh ng di uchnhcoth d cti nhanh b ng each n(+)va ©. 

A02 20mA Cal: Man hinh nay cho phep Calibration c a A02 20mA output. S d ng d ng h do d d c 
output, nh ng di uchnhcoth d cti nhanh b ng each n©va©. 

Alarm: Nhanh nay truy c p thi tip cho r le bao d ng (alarm relay). 

Alarm Mode: Ch n"Latching"ho c"Non-Latching".M t r le latching s yeu c u lam b ng tay hanh d ng 
dap 1 i b t c tinh tr ng tinh tr ng bao d ng nao(B ng each n© tren man hinh Main Operation Mode). 
Khi Non-Latching d c ch n, Nh ng bao d ng s xoa b n than c a chung b t c khi nao tinh tr ng bao 
dong khong con t n t i n a. 

Alarm Delay: Nh p th i gian tri hoan. B t c tinh tr ng bao d ng nao b t bu c,khi y, t n t i trong chu k 
c a th i gian nay tr c khi nh r le.S tri hoan nay co th giup tranh kh i nh ng bao d ng sai 1 ch va 
d c khuy n khfch thi 1 1 p 5 giay. 

Chu Y : Thi th ph n tich d c trang b v im tr le bao d ng. Cdi bao d ng nay la ph hi n 
cho nh ng tinh tr ng sau: 

1. Residual th p-Low Residual 

2. Residual cao -High Residual 

3. L u thong ch m-Low Flow (Khi PID Control d c cho quy n trong Proportional ho c Compound 
Loop Control Mode) 

4. M t tin hi u vao- Input Signal Loss 
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Hinh 8 (PID Control Menu Flow Chart) 



Control Mode 
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IX. Gl I THICH CACH TH C 01 U KHI N MAN HINH PID 

Main: PID Control Mode d cc u true gi ng m t eh ng trinh "tree branch"(nhanh cay) .Man hinh chmh la 
than cay n i ma m i than cay co th truy cpd c. Bnlachnhin tren man hinh nay,v i m 1 1 a eh n dang 
nh p nhay. D thay d i 1 a ch n dang nhay, n® . D ch nl a ch n dang nhay, n(+). 

Control: Nhanh nay thi 1 1 p cho ph ng phap di u khi n. 

Control Type: Ch n ki u di u khi n mong mu n. 

OFF : Khi "OFF" d c ch n, ch ng trinh PID Control s khong ho at d ng. 

Flow Pacing : Ki u di u khi n nay s cung c pm t process output (POl) t ng ng den All input 
signal t ng ng(vad enhanb i thi tl p Dosage). Ph ng phap di u khi n nay khong lam residual 
thanh th a s trong b t h ng nao. 

Residual/ORP : Ki u di u khi n nay s cung c pm t process output (POl) cai ma d c di u ch nh 
khi c n thi t d b o toan gia tr "Set Point" residual. 

Compound Loop : Ki u di u khi n nay s cung c p m t process output(POl) cai ma d c di u ch nh khi 
c n thi t d bo toan gia tr "Set Point" residual va nh ng h s trong luc thay d i dang ky thong qua 
input signal t ng ng (va d enhanb i thi tl p Dosage). Ph ng phap di u khi n nay s khong xu t 
hi n gi ng m t ch n 1 a tr khi nh ng nhu c u input signals d c phat hi n. 

Rest: Nhanh nay truy c p nh ng thi tip cho residual (khi lien quan d n PID Control). 

Residual Dead Band: Cai nay la m t dead band xung quanh Set Point. Ch c n residual trong kho ng (+ 
ho c -) s 1 ng nay t Set Point, ch ng trinh s tmh toan d n Set Point phu h p. Cai nay d c dung d 
tranh qua m c,lien t c di u ch nh. 

Residual Integral Value: Mthsd csd ng trong vi c tmh toan s c n thi t di u ch nh process 
output. Gia tr nay trong ph m vi t 0-100%. V c b n, ch ng trinh lam tmh toan bao nhieu output c n 
du c di u ch nh d d 1 1 i Set Point va h s nay. Tang Integral s tang t 1 c am id nhan di u ch nh (va 
ng c 1 i). 

Residual Lag Time: Cai nay la th i gian troi qua troi qua gi a s thay d i t 1 cung c p hoa ch t va s thay 
d i residual d c quan sat b i thi t b phan tfch. Ch ng trinh PID Control s ch trong kho ng th i gian 
nay gi am tm tdi uchnhd n POl 

Residual Max Lag Time: M t Lag Time th hai,caimach d csd ng trong Compound Loop Control. 
Lag Time Method: Ch n "Fixed" ho c "Variable". N u ch n "Fixed", thi ch co "Residual Lag Time" s 
d c s d ng. N u ch n "Variable", thi "Residual Max Lag Time" cung s d csd ng" (d i di u ki n 
1 u thong nao do). 

Flow at Variable Lag: Nh pm cd 1 u thong mong mu n. N u "veriable" d c ch n, thi "Residual Max 
Lag Time" s d cs dngbtc luc nao khi 1 u thong (All Proportional input) v t qua gia tr nay. 

Chu Y : trong nh ng ng d ng ma I u thong thay di nhi u, lag time co th cung s thay d im t 
each dang k , s s d ng c a hai lag times s c i thi n s di u hoa th i gian di u khi n . 
Chu Y : N u "Fixed" d c ch n cho" Lag Time Method, thi khong c n d y d n s thi tl p c a "Residual 
Max Lag Time" va "Flow at Variable Lag". 
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Flow: Cai nay truy c p nh ng thi 1 1 p cho proportional (flow) input. 

Flow Units: Ch n d n v mong mu n (MGD, GPM, GPD, LPM, MLD, %). 
Flow Decimal Position: Ch n v tri phan so th p phan. 

Flow Full Scale: Nh p ph m vi tr n v n proportional input. Thi tip nay nen la m t tin hi u 
proportional input(AIl) 20 mA <3 i di n. 

Flow Low Alarm: Nh p di m phat dong bao d ng 1 u th ng ( n u mong mu n) 

Flow Threshold: Thi tip nay cho phep ng is d ng thi 1 1 p gia tr ( tren gia tr 0) d c xem nh la 0 
cho tin hieu proportional input (All). Trong di u khi n t ng ng (Flow Pacing), cai nay co nghla la tin hi u 
Output(POl) s b o toan t is 0 (4mA) cho d n khi proportional input v it igiatr nay. 

Flow Filter Time: Cai nay la m t quang th i gian ma tin hi u input s lien t c m c trung binh.No 
d c khuyen thi 1 1 p ft nh t 5 giay. 

Flow Filter K: S d ng b 1 c k thu t s cho nh ng tin hi u input.M t gia tr c a 0 cung c p s 
khong lam m t. Ph m vi t t nh t la gi a 0,5 va 0,9. 

Begin Flow Zero Cai?: D b qua man hinh nay, n (J) hail n ho c n(+)khit "Skip" dang nh p nhay. 
D thi hanh m 1 1 u thong zero cai, n (J) d lam cho t "Begin" nh p nhay. Sau do n (+). 

Flow Zero Cai: Input m t tin hi u d u d u 4,000 mA t i All. Di u ch nh gia tr hi n th "Flow" cho 
d n khi d c no la 0. Sau n(J) . M t man hfnh ch ng th c xu t hi n thong bao r ng calibration da d c 
th c hi n. 

Begin Flow Span Cai?: D b qua man hinh nay, n(J) hai 1 n ho c n(+) khi t "Skip" dang nh p nhay. 
D thi hanh m 1 1 u thong span cai, n® d lam t "Begin" nh p nhay. Sau do n© . 

Flow Span Cai: Input m t tin hi u d u d u 4,000 mA den All . Di u ch nh gia tr hi n th "Flow" cho 
d n khi d c no la 0. Sau do n(J) . M t man hinh ch ng th c s xu t hi n thong bao r ng Calibration da 
d c th c thi. 

Chu Y : M c du no la s khuy n khich(cho d chmh xdc vd rd rang) r ng I u thong zero vd span 
calibrations d c thi hanh 4 d n 20 mA, chung co th d c thi hanh gi anh nggidtr Ova 20 mA.. 

POl: Nhanh nay truy c p nh ng thi 1 1 p cho tin hieu PID Contral output. 

POl Units: Chon nh ng d n v mong mu n (PPD, GR/H, KG/H, GPH, GPM, GPD, %). 
POl Decimal Position: Ch n v tri s th p phan. 

POl Full Scale: Nh p ph m vi tr n ven output mong mu n. Cai nay la cai tin hieu output 20 mA (d c 
ch n nh POl) s d i di n. 

Chu Y: M t s nguyen nh nh t c a 3 s nguyen b thu c d c s d ng. Do do, n u POl Full Scale d oc 
thi tl pd i 100, thi m tv tri phan so th pphdnb tbu cd cs d ng (vi d 99.9) 
Gas Feed Type: Ch n m trong hai "CL2 ho c "S02". Hai s lachnc bn nay la s phan lo i c a 
lo i hoa ch t nao ma ch ng trinh PID Control dang ki m tra "CL2" d i di n cho b t c hoa chat nao s 
lam tang s do residual va "S02" d i di n cho b t c hoa ch t nao lam gi m s do residual. 
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X. TROUBLESHOOTING CHART 



Problem 


Likely Cause 


Corrective Action 


1. Excessive High or Low readings 


a. Air trapped in device 

b. Dirty or worn electrodes 

c. Damaged Thermistor 

d. Damaged pH probe 

e. Damaged Circuit Board 


a. Check sample outlet line for flow 
of water 

b. Service electrodes 

c. Service Thermistor 

d. Service pH probe 

e. Replace Circuit Board 


2. Slow Reaction to changes 


a. Dirty electrodes 

b. Excessive suspended solids 

c. Poor Sample Point 


a. Service electrodes 

b. Filter sample 

c. Relocate Sample Point 


3. Motor Stuck or Noisy 


a. Capacitor failure 

b. Wiring failure 

c. Misaligned striker or jammed 
Teflon balls 

d. Motor failure 


a. Replace Capacitor 

b. Check all wiring 

c. Adjust striker assembly 

d. Replace motor 


4. Unable to span 


a. Dirty electrodes 

b. Excessive suspended solids 


a. Service electrodes 

b. Filter sample 


5. Unable to zero 


a. Residual in sample 


a. See Section 4 


6. Improper reagent feed 


a. Star wheel failure 


a. Replace star wheel 


7. High reagent feed 


a. Star wheel failure 

b. At shutdown star wheel aligned for 
constant feed 

c. Striker rotation reversed 


a. Replace star wheel 

b. Move motor to stop feed 

c. Motor must turn CCW (top view). 
Check wiring. 


8. Low reagent feed 


a. Star wheel clogged 

b. Reagent line clogged 


a. Service Star wheel 

b. Service reagent lines 


9. Display blank 


a. Power off 

b. Faulty display 


a. Turn on power 

b. Replace display 
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NhinBenC nh 



Nhin Phi'a Tr c 




Item Part 
No. Description Quantity No. 


Item Part 
No Description Quantity No. 


1 Motor 1 RAH-1088 

2 Motor Plate 1 RAH-108 

3 Straining Sreen 1 RAH-267 

4 Overflow Tube 1 RAH-445 

5 Top Body 1 RAH-232 

6 O-Ring 3 OH-BUN-128 


18 Flow Tube Assembly 1 RAH-228 

19 Flow Tube Piece 1 RAH-488 

20 1/4-20x23/4 Bolt 4 BTH-RA-125 

21 10-24x1" Bolt 8 BTH-RA-126 

22 8-32 x 3 ' 8 " Bolt 3 BTH-RA-169 
0-ring (Attached to part 17) 2 OH-BUN-113 

' Not Shown 


7 Bottom Body 1 RAH-441 

8 Starwheel Assembly 1 RAH-709 

9 Probe Assembly 1 RAH-226 

10 Cleaning Basils 200 RAH-471 

11 Striker Assembly 1 RAH-242 

12 Gasket 2 GAH-BUN-130 


The flowing optional items are not shown 

Feeder Body 1 RAH-459 
O-Ring (for Feeder Body) 1 OH-BUN-332 
Reagent Bottle 1 RAH-1300 


13 Copper Cell 1 RAH-263 

14 Adapter 1 RAH-470 

15 Font Plug 1 RAH-833 

16 O-Ring 1 OH-BUN-013 

17 Flush Plug 1 RAH-472 


^ Date Oder 2007 
Residual Scale 50% 
CHLORINE ANALYZER Dwg. No. RAH-210 
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Alarm Relay 
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Flow Input (if used) 
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RAH-210 RESIDUAL ANALYZER 
CIRCUIT BOARD 



Date: 
Dwg. No. 



May 2007 
RAH-PCB-1 
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Ph L c: M t S Bnh NghTa Ho c Gi i Thich: 



Inlet Filter Screen and Weir: Man 1 c va d p n c 1 i vao 

Measurement Cell: Nh n tin hi u c am c tieu d c 1 y m u d cung c p m t s do c a h s ho c nh ng tmh ch t khac trong khong gian 4 chi u 
Reagent: (Trong bai d ch nay t m goi la: Ch t ph n ng ph ho c Ch t ph ) - D nh nghia: Mtchtd cs dng trong ph n ng hoa h c d phat hi n, do, ki 

tra, ho c t o ra ch t m i. 
Gold Probe: (Trong bai nay t m g i la c c do b ng vang) 
Copper Cell: (Trong bai nay t m g i la c c do b ng d ng) 

Striker: M t b ph n c a may dung d danh vao b ph n nao khac. VT d : Cai Co siing danh vao kip vien d n lam vien d n n . 
Motor Striker Assembly: B phnlpgiapmot striker. 

Thermistor: M tv ttr d c lam b ng ch t ban d n co kh ng nang ch u d ng s bi n d i c a nhi t d m t each nhanh chong ho c nhi t d bi t tr c. 
Reagent Chemical: Xem Reagent 

Buffer: M t ch t lam gi m s thay d i v tmh axft c a m t dung d ch khi m t axft ho c baz d c cho vao dung d ch. 

Buffer solution: M t dung d ch ch a axft y u va mu i c a no ho c baz y u va mu i c a no ,cai ma khang 1 i s thay d in ng d pH 

pH buffer: la m t dung d ch co chi u h ng b o toan m t n ng d pH sao cho khong b thay d i. 

pH: la s do tmh axft ho c tmh ki m c a m t dung d ch. 

Y-strainer: xem hinh Ph L c 1 d i. 

Password: M t ma 

Navigation: Qua trinh chuy n qua windows(c as ) ho c menus(b ng ch n) - s di u h ng. 

Striker assembly: xem striker 

Scouring pad: Xem hinh s hinh Phu L c 2 d i 

pH probe: t m g i la: que do n ng d pH 

Manual: Th cong (Di u khi n thi t b gi do ho c nh p s li u gi do b ng tay) 
Auto: T d ng 

Process Variable: NghTa 1: Tr ng thai hi n t i c a qui trinh d i s di u khi n.VT d : nhi td hintid cgila process variable, trong khi nhi t d ma 
d c thi 1 1 p d c g i la Set Point. Nghia 2: S 1 ng v t ly ho c hoa h cd c do va ki m soat trong qui trinh di u tr n c. 

PID Control: (Proportional Integral Derivative) Ph ng phap ki m soat nay lien ti p 1 p 1 i thong tin ph n h id gi qui trinh 1 u thong m t each binh th ng 
b ng each 1 y nh ng hanh d ng d hi u ch nh b t c khi nao co d 1 ch t gia tr d c thi 1 1 p(Setpoint) c a process variable(nh nhi t d , t 1 1 u 
thong. . .). L is y ra khi ng i v n hanh thay d i (Setpoint) ho c m t s vi c (van m ho c dong. . .) ho c m t s qu y d ng thay d i t i tr ng lam thay d i 
process variable. 

PID Control Status: Tinh tr ng PID Control 

Compound Loop Control: Ki m soat qua trinh Cl 2 d c cong ty Wallace & Tiernan gi i thi u vao nam 1960. T t c tin hi u nh Flow Pacing va Residual 
Setpoint t ng i v n hanh d c nh p vao thi t b nay. Thi t b nay s g i m t tin hi u (analog output signal) d di u khi n each v n hanh nh t 1 cung c 
Cl 2 ..vvv. 

Process Output: Qui trinh d a thong tin ra 
Output: D u ra ( c a tin hi u ) 
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Input: D u vao (c a tin hi u) 

Control Mode: Ch d di u khi n ho c ch d ki m tra 
Proportional :T ng ng 

Calibration: S xac dinh ho c di u ch nh (m t thong s ,cai gi do) d no phu h p v i h do 1 ng. 
Residual: Ph n d , Ch t d (hoa ch t) 
Cal: Viet t t c a Calibration 

Span: kho ng, quang (th i gian, quang th i gian,s ..) 
Residual span cal: xac d nh kho ng d 
Zero:S 0 

Zero calibrations: 0 calibrations 

Span calibrations: nh ng kho ng calibration 

Analog: D li u d cs hoad idi nnh ngbi ns v t ly lien t c.vvv 

Analog output: D u ra tin hi u Analog 

Alarm: Bao d ng, Thi t b bao d ng 

SetPoint: S thi 1 1 p ho c nh p s li u t ng i di u hanh 

Dosage: Li u 1 ng 

Dead band: Ph m v gia tr c a m t bi n s do t i m t thi t b khong d c dap 1 i m t each hi u qu . 
Integral: (Toan h c): S to thanh b ng cac day s nguyen, 




Hinh 1: Y-strainer 



Hinh 2: couring Pad 



